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(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly and accurately 
draw a shadow range of an object due to light or an 
object irradiated area by light on a display device by 
means of a simple less computing. 

SOLUTION: The respective apexes A, B, C of a polygons 
ABC are shifted to a boundary of a drawing space in the 
light vector directions so as to form a three-dimensional 
body ABCPQR as the shadow space of the polygon 
ABC. On the respective planes constituting the three- 
dimensional body ABCPQR, the back face area of the 
three-dimensional body ABCPQR from a viewpoint E in 
drawing is brightened by increasing its luminance by a 
fixed value K, and the front face area of the three- 
dimensional body ABCPQR from the viewpoint E in 
drawing is darkened by reducing its luminance by the 
fixed value K, while a change of luminance after negative 
image processing is prohibited in a certain negative plane 
polygon ABC. 
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MD*bTB^5<bs »ni-4ii*©«js (e) fre>m 
Aft (ABCPQR) ©a©a©^H©iW*s^ 
(K) i~\mw-i>-£m<-?z®M*i~zz-£iz£^x, 

Aft (ABCPQR) ©«^IHIrtC#'; J> (a) 
£bftl^£> Aft (ABCPQR) ©#B©!l?Jt£ 
(K-K=0) ti«ftoS^ii:l> SfeAft 
(ABCPQR) ©»£IBIrtt:#'j:f> (a) #^ffiT 
Skts IISCM (E) fc*ri/t#'J=f> (a) <t 
DUCfciAft (ABCPQR) ©B£HB$*C<fc t> 

asBMa-a-r, i$®$*©M££©»a££fi (k) «tt 

BJ§£< b&^3i:Ccl;tK *U=f> (a) it)«ja 
(E) CMbt^mit^aAft (ABCPQR) ©B> 
"TfcfcfciSjS (E) C*tLT*©ffl©l6fflK»S»ft* 

(K) fcB-wjrriMSku mb, * 

'J=f> (ABC) ©* (Ls) ##'jrfv Co) 
Urf> (a) lc#U J> (ABC) ©* (Ls) £ffiH 

[l*#8 2] l££likb-t©Aft (ABCRQP) 1*3 

a»©Ji«u=fv («) ifi&SEis-c^&tZs mmo 

HS£*Jij£ (E) C»bt«A>6>*^©liCffV\ M* 
©*»«*-«»£ U ^©«£B£@;lfck£Cfcfc. If? 

«©»»«[**« (k) cofrtirzz tzm.tr zm 

&m 1 EH© 3 D 3 > tT a-* 7 -f 2 4 
7tC J: 4»ft©lS3fflliSE*tt. 
[»#S3] (E) #«£IBkUT©£ft (AB 

CRQP) rtCA-aTV^ (E) izttLxmnm 

#n t bTiasT 5 - k z®mt r & m *a 1 bb«© 3 

[»*«4] iJ£fBkbT©Aft (ABCRQP) rt 
©RSrrstf'J:*!' (a) ©kt>££** (Ls) 
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ft6Bffi©3l«U3"> (ABC) #ffe©# 
iJO-> (EFG) ©«a»IBkbr©Aft (EFGST 
U) kT?rr5k^ Aft (ABCD) ©»il.*H«.fc 

g*n-t% $,5^a©^U3'>.(ABc). iz-D^-comw 
Mfam©i»JS©^M*^±br*3<^k{cit), ffe©# 

•J=T> (EFG) ©f&ftttJJfflCioTfcalSffiCiKy 
rf> (ABC) Tj©jBWK©i£TftB6± , i"S^i:*W»i: 
-T5iS#IFilie«©3 D3>ta-^77^f 

[W**6] 3D3>tfi— ^^77-f y^C&t* 
S3t (L) CfcSftHBMtt (Li) ©*^flia-C, 

S}llBSIfflrt©Aft©lBil*l**.&»C, JOTSHCi? 

ffi-rsAft§r*fig-r4-r^t©^ , ;=f>©a*.s ft 
(D fca«£-fr*#y3> (abc) co^tM 
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(ABC) ©£M (A, Bs C) £ft (L) 
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#'J3"> (ABC) tcfcS^tit^FJkbTAft 
(ABCPQR) ^ff^-r^kkfeC ^©Aft (AB 
CPQR) £fltfiK-r£#®C^Ts jsii-rskt©^ 
(E) frt>TlT, Aft (ABCPQR) ©S©B©ffi 

H©»E^^fi (k) tzifmw^-cm < b^ asiif si: 

*©«j& (E) iPfeJlT, Aft (ABCPQR) ©^© 
B©ffiH©iWS^fit (K) fd{ti)n»:b-CB^5<-r45!L 

Aft (ABCPQR) ®MSFIftt*^> (a) 
tf#ffib*V>kt^ Aft (ABCPQR) ©^ffi©«?K 
ft (K-K=0) CiD«ft©^tt«l:U ^fcAft 

(ABCPQR) ©y£HR«?SiartK:3J«U=r> («) 
SfSt^ }SBiec«jSi (E) CMl/t#'JJ> 

(a) .fcDACfca&ft (ABCPQR) ©BftPl®^ 

(K) SW-«f<U*v^i:K:J:5, #'JJ> (a) £D 
^ (E) {C*tbt^S5tfe4Aft (ABCPQR) © 

-rftto-feajs (e) c»bta©is©t6Hcfta» 

S£*S*iftC5£{i (K) «W-MI|fr5«!flli:U *S 
±, #>J=f> (ABC) CJ:43ttJ(Mfl* (Li) ^^'J 
=fy (a) CS»$firv^S!RJIBkrasp2:'f*^i:T?N 
llia^iEliC^UJV (a) C#'J3f> (ABC) 4> 

^©^ (D <D%mMn (Li) ftjsn-rs^kft^m 

4)»JS©^3£6lS^So 

H»*ffl7] »$fl^bt©4* (AB C R Q 

P) fc, MO#'JJ> (a) ^Si-r^sfct, H 
ft©MSEft«^ (E) C?*bTSi*»e>»^©KtfTV> % 
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[»#S9] JfcJHMffilBkbT©:fctt (A-BCRQ 
P) rtCRStli^'^'V (a) ©£-£>5>£<fe*!&*fM 
(Li) *$8£-f5fc*. Jl«U=f> (a) ©tt#1"*a 

(Dummw, (Li) ©ffls**»s-rs^i:*^i:-r?. 

5JfcCJ:SH&©«3fi9ttE£ffi. 

[it#S10] feS^'J^y (ABC) 

(L) fciiii^-e 3 (EFG) ©*^W§^P^i: 
bT©£{* (EFGSTU) tTSJ-TSfc*, (A 
BCD) ©ffiij£^X.fe©llT-s $>S^'J=f> (AB 
C) C-3V>T©»««!«*©»aE©*H**it^"C*< 
£fcC«fct>, flb©#U J> (EFG) ©*^lt^ (L 
i) ojMCioT, fe5#U^> (ABC) T'©»iS 
©±#*K±"T * ^ ^ SW«i:1"Slt*JS 6 |B«© 3 D 
3>ta-^77-f y^^t*B-S3tCJ;5»K©» 

[0 0 0 1] 

[|6?|(Z)It5ftiM] #»Hllt±s 3D U&tg) 3 
©*PJt, $&B:sSftir*»&©5fct:«t4«H*©ittBaH«© 
[0 0 0 2] 

[«£*©&$*] 3D3VKa-^770^C*^ 

-cfflv^n4«©»iittN «s?gi:-r^rffitt©»s3fcc 

T-^©m-feSqJt6't4ffl$«?)^ , J^>^tf s Pffitx #U 
[0 0 0 3] 

fi©^<^ Wi,$g|¥£ i &gi:bfco StW^iftg&fWi, 
«JJ(i©«*ffl©fT5<K*^S-r*i:#*l»*> 

«twin«j(©^*?)x j eft£>©*i»!M3.fcw&D3mca 

[0 0 0 4] bfrU — IttC, ^HMtfJ&^&Sfc 

£©fc*fctt, **fc!&Sfcl$fflW*1Htt*>e>N 

II UTWS *>©-£*>, jfeB&i:*©¥B£*I*>?>^©#© 

A^»*iE*t:1li:-rii:ttt>J:«fc!)% «M*ttC-e*»fe 



[0 0 0 5] Bfr&AWT**^ aW#*iSil 

bT^I*lfcif£A*r-r£#»> 5k *8fcJgtt©& 
ttfcJHttLT. jaffl©fMEJ: !) *5*^IME©3feJHSW** 
J&jsft-f*. i©3t!HI»litts JHI8fflilftJ:!>4>{SvMHH* 
j£©P^C&!)> ±K©l£fcEI«©3fi 

[0 0 0 6] b£#oT> #$BI8©@WB\ 3fct«tS«l 
tt©i£©IEH-*\ #C*S*K*©#J«9rofc4i>*<flM l 
ftigtfftc <fc 5 > 3K5*SHI ±CK5JS"CiE«EC}ilitf & 4 <t 

[0 0 0 7] 

[RHSfPftTSfe*©^®]. ±8e©ift©&£:^ * 

(Ls) ©#g£5!yiT*, Z^7 7 7JSIfeKtlW 
US*Stt:«tl)fflllJ*«i:*:5JiIffl^lBl , 3©^# ( AB 
CD) ©»!!*»*.&»£, JffiliSF4lc#ffiT4i:^ 

(AB CD) *«J«-r4f^"C©#y=r> (ABC, A 
CD, AD B) ©3*>ft (L) tSLtIfcft4*'JJ 
> (ABC) to^tf (Ls) ©^4®a*ff^51S 

t*jv«-r> Ti3©#m^^a*^fT-rso 

[0 0 0 8] *M®3D3>Ki-^^77-f ypX 
fc*ttS3feC*SlW£©fc»H*#iS8^ #'JJ> (A 
BC) ©«4gj£l (A, B, C) *3fc©^ h^lfttja 
■£M©*lffc£tt£** (ABC) (D&Qm 

h\sX±Lfo (AB CP QR) ;r© 
(AB C P QR) £»rr£&S£o^Ts ffilffi-r 
Sfcg©SjS (E)-*»&M-T, A* (AB CP QR) ©. 
*©B©iSB©)W«££fI (K) 1~\nmbTWZ< 
U #iBf 5fc*©«iSl (E) 4»&IT, (ABC 
p qr) cD&©ffi©4GH©ffft&£tt (K) «l***L- 

[0 0 0 9] '©ffltJ;^ ±fo (ABCPQR) © 
tgBrtC#'Jd> (a) ##£b&V^t, (A 
BCPQR) ©#®©jW*i£> (K-K=0) fc.k»>* 
{b©fcVvR1Bi:fc3. 

[0 0 10] titt (ABCPQR) ©^sfilfflrtC 

*U=f> (a) ##£-T£i:#> ffilil$ic££ (E) C 
^fb-C^U^> (a) .fc&JfcCfcSitf* (ABCPQ 

r) ©ist±, ns^titJfflii^aa^n-r, n®ri* 

©««©»§[* jgflfi (K) ^H-W5<*&*^. £©& 
«> % j|?UJ> (a) (E) C»l/t^tfffc*3 

icflc (ABCPQR) ©B, ftct)*.^ (E) £ttb 
t*©B©ffiHC$)4iEfJStt, H6*Wt^flS (K) £tt 

ii^-rs^ai:^*^, s^±> #u J> (abo © 
^ (ls) #^u=f> (a) um&ztix^zftmtm 

[0 0 11] ufflioClt, »^Mi:UT©it{* (A 
BCPQR) ©fflHrtTS #'J J> (ABC) ©^ (L 
s) tt % ®*^S©^«tt-SE^i>), #U=T> (a) 
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£ M&i?^> lEBt^ffiBT- § £ d 1 1 & £ o 
[0 0 12] f^P^fcLTOAft (ABCRQP) I*) 
(c, 1g§£©*V=r> (a) #&&l,X^Z>kg, S¥K© 

mm*%i&. (e) K:ML/-cK*e»^©Mcff^, sws 

©f3«iJift-f&l%i:U fOii^tt^tlt iW 
jK©$*{Ift£ft (K) (Dfrtt&o » 

(Ls) ©«H©MIWj&Ett±lC<l£<fc&fc^. 

[0 0 1 3] «jS (E) tff^P^bTCAft (ABC 
RQP) ftlZXiX^X, (E) C#tbTll©®# 

[0 0 14] &Q?$£l,X<DiLtt. (ABCRQP) 1*1© 
mmirZ>#')3> (a) ©£-*>£>£fc^ (Ls) ftHi: 
-fi:§> Pii-rs^'Jrfy (a) ffi^tt52©^ffll 

[0 0 1 5] ■ ftSPiffiCD* 1 ; J> (ABC) #flb©#'J 
rf> (EFG) ©t;£RBi:b-t©Aft (EFGPQR) 

Aft (AB CD) ©»!!*»*. 
T% fc£KH©#U:J> (ABC) C^TOPtKflQJl 
»©»K©*H*S±bT*<ii:Ji:J;t)x Abort* U=f 

> (EFG) ©IfcttO-JOfflC.fco-t, &SP*B©5i*U:J 

> (abc) -e©»*©<gT* s K±-r-&, 30$©»ft-t- 

©Aft (AB C D) ©«BBttJB*«fiS#TfSa. 
[0 0 16] ■ZtefoiC MI3©«fco{c, JB^SHIlftfci: 

fr&AW-r** (D tt, ^ Ms 5^#> zomo&m 

*JBtt©i£tt:*R8»b-C> J3H©»IS«fc !) fcftV>»K© 

(Li) S^fB-rs. £©#HSM« (Li) 
fc£> JSH©fl«J; D *fivMHK©« (Ls) C»U i» 
©RHSfc**. ±ffi©K (Ls) ©JBffiBflgC^Ts 

#y:j> (abc) Aft 

(ABCPQR) tt, AJ»-r«3t (L) ©3fe!Blt£Mfc 
» fbt, ft (L) ©ftHgtf^hbTOAft (A 

BCPQR) (Ls) ©»H!$£:g&2>?5f-t 

££D*¥;K©iSffiftSii-fr«> ig^i^A^Atff 3ft 
(L) Cii), JSH©»aU.& *fc^lfiK©#l!M«iJ 
(Li) A«3l?U=f > (a) tffiJS*»-3iEflttiSil-C* 

So 

[0017] JH*«jfc:K***iHU ^IPJlfciu 3D3> 

Ka-*^77-f y^{C:fctt3ft (L) fc«fcSiM» 
A (Li) ©38£#L3Tn Z^<y77»a$fcttfnc 
ip b S2f£fc <fc D SJ8il3g|»ft©:ftf*©J8 

--<T©#U 3* >©?*>, ft (L) *aa$*57K'J J> 
(ABC) fcov»-C#JK»« (Li) ©a^flyHfefrS 

[0 0 18] #|gBJl©3 D^^tr^ — 
C*B-**CJ:4«t©*a»i«E*i*tts * (L) ft» 
a$*47l«y=f> (ABC) ©SEjSI (A, B, C) ft 
ft (L) ©^* h;wfrfaC»l»f*i:fca»II!ffilH©* 



#'JJ> (ABC) iz&ZltMMQmt 
bTAft (ABCPQR) fcJ&dWSfcfcfcCN <I©A 
'ft (ABCPQR) %mf8.i-Z>&MlZ-?^T, JSifl-rs 
t&©«iS (E) fri&JlT, 4ft (ABCPQR) ©S 
©®©®H©)WKft5£ffi (K) TzlfffiW\sXm< U }g 
ii-fa £:*©«£ (E) *»6>jiT* Aft (AB C P Q 

r) ©s©B©^H©ffaft^ffi (k) jeH-nnnurw 
[0019] mfccDtium-mmzfrizffimmmiz&^x, 

Aft (ABCPQR) ©ftB3if£fHF*l£tf ■;=»"> (a) 
##&bfc^h£> Aft (ABCPQR) ©§®©if¥JK 
tt, (K-K=0) K«fc»)£fti©*lvRJBfcfc5. * 
fc, Aft (ABCPQR) ©*«RiJSIBrtt:#U=f> 
(a) ##aE-r4fcS, «SiiiKHc«jS (E) £ttbT# 
'J3*> (a) ibllC&SAft (ABCPQR) ©B 

BafS*tJ:Dfisii«wi*nr, Mffia3*©<a«© 

Wflffc^fiB (K) £fti®< bfcv>£i:fc:J:»K #'J=f> 
(a) <fc!3*f/& (E) UMbT^mitfeSAft (ABC 
PQR) ©Bs ■Tfcfe'&ftjSi (E) CMbTSl©®©^ 

HK&a»&tt:, issftf^fi (K) ew-ioji-rsasi 

i:fc!K *3R±, ^U=f>- (ABC) C*S3feflBi«8 
(Li) jWJJv (a) fcSHBSftT^SttJBfclRKS 

[0 0 2 0] ;oi^Clt> ftff=W£Ptgi:bT©Aft 
(ABCPQR) ©£HrtTS #'J=i*> (ABC) 

©ft (l) ©ituMfia (Li) ttx ffi¥«nft©naEti- 

Mit.ttJs jKU J> (a) CffiSSfroIHfclciSH-CSS 

[0 0 2 1] ^WSPii:bt©Aft (ABCRQP) 
a»©jJ?U J> (a) As#ffibTV^Sh^s MM.<D 

mm*m& (e) c*fur**>e>K^©Mt:ffv^ »m 

©HSBSft-SKfcU *©«BiftiB*fci:*t:ttN » 

js©in»ffift^{i (K) <Dfrtim&, %mmw> (l 

i) ©^H©Si£¥S^ie:«§J.iL±{3ift <&£>&<fc£o 
[0 0 2 2]IM(E) *s^*f^HJ:bT©Aft (A 
BCRQP) rtKAoTVvt, ^ (E) tMbT^© 
aA s #^b^v^i:§. MWCI©iWSIoto 
Stt^iibt^STS^^tlcfctis ±E©W3**«WT? 

*s iRiii^^^it^ (Li) vwm&'QimtfzZo 

[0 0 2 3] ^^M^i:bT©Aft (ABCRQP) 
rt©»S!-ri»#U J> (a) ©i:-fe6C*3fcHHSW* (L 
i) * 'J=i*> (a) ©ft*-r4a©3tJS 

gftS (Li) ©S!LSft*B&T5 3tCctf)> S»^* s 

[0 0 2 4] ft4^U=f> (ABC) ASffe©)fe (L) ft 
«iI3-&4#'J=f> (EFG) ©3fe^W^i:bt©A 
ft (EFGSTU) Aft (AB CD) 

©fflHft^^.fc®PiT*> feS^'J=f> (ABC) ton 

-r ©»kj&ji«©» s©^H ft *± bT * < - c * 

S> ftbffl^'J^> (EFG) ©3fcffilta (Li) ©fflJl 
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£<fcots feS* 1 ; J> (ABC) T-©jl?ft©±#£B& 
itT?*, ®M<Dm&X'(DiLfo (ABCD) ©ffilIft!B# 
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y**fcfctt*&fc«fcSlf*©?fiKSiM6;fr8e 

£llfi : 1-££&©:>;*7^A£7r;bTV->So A^Ht 

— *2fcttbTCPU3Cg8R3nTl^4. IfflCPU 
314, AaSl*»e>©}frfrfc:4>i:-3^T, x-r**l*7 
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